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(3) 
weniences, which make it incollerable and difuſed : The 


Airisapt-to rarifie it with heat, ſo as ſometimes to drive 
- down fo.much Oyt as to overfiow the receptacle, and 
The third Incorvenience is, that the Wick by the fink- 
aInttle higher and ſometimes lower upon the Wick z for 
if the Widk =þ into the flows dag rof the 
<Concof the ſtar e {treams and coals-.of rhe Oyl will 
ze focaked ro as to dead the flame and much to 

hor (uffered to <2 

wed andtcakod wit choſe fecrilencies. 1 The 
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thoſe parts of the body of teams thatriſe from the Wicks 
which arem'the/ e,-and-not. gs 
 ward-Air, are not diſſolved or turned into ſhin 
bythe- Aar till. they rife towards the top: of the noe 
fame where the free Air can come toreach, and 10 to dif 
ſolve them, and thence gathering about 'the Wick in; the 
Cemter 'of the Cone of flame they es clog,” and 
_ 7.g0.0lk Thar 
1545 ſo, any one warmer examine - the flame 
mp A or Ca the. y he belpof a pecr glaſs: 


For willplainly perceive 
nk ores germ roar Fee neither.ſhines- 
nor burns but only the outward Superficies thereof that- 


is contiguousto the free-and unſatiated Air, and that the 
middle partsmaybe colletted in the formof Soot, or vr 
fine powdered coal duſt. 
Take then a piece of Glaſs, whether, Window-GliG, | 
Plate, _orthe ſide of a-Vio]; it matters not. 
WR AINILITEL all; athinPlate of Selenitis or Muſco- 
viaTalk, and hold it Horizontally-in the middle of the 
flame, ſo as tocut off "the t part of. the Cone | 
thereof, thenpteſently, before it choaked with 
look down upon.it, you ſhall y ſee that all the h 
middle parts. of ch: Flam? andthe (Wick hawe.no ſting 
or light at all; nor are they diſſolved by the Air, 
t remain in the form of Soot, but that only the Super. 
ficics or. outfide of: the ſaid Cone doth burn, ſhine, and 
conſume. into. and mix with the ambient Air. .-- | 
wry Sr my if. you hold the Glaſs or Sclenitis 
and apply" the ſide of it ſo as to cur the 
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(5s) 
-:\To make then the reaſon of the Plighomena obſerva- 
ble about the. laſting or-ſtifling of: the . flame of a-Lamp: 
hendedygive me. leave. to: cxplain the manner of its pro- 
dudtion and contmuation by. a Scheme, delineation, and: 


« % 0 
. 
= 


. Let:A A theninthe ſecond Fable —__ of 
Oyl, or any other combuſtible fluid ſub(tance;the Superfi-- 
cies whereof B Bis Horizontal, and pretty near plain. { I 
ſay, pretty near, . becaule it is-always either Concave, or- 
Canvex, more ov leſs according toſeveral circumſtances ; 
to wit. the capacity andthe nature of. the Velkl-E E;'in 
which-it is contained 5. for if the Veſlel be ſmall,;and that 
the 'Oyl hath a greater congruity with: it tharr the Air, 

"the Superfictes of .the Oylwallbe very much: concavated 
os pO HIEEEES yo - as moſs but 
if the Veſſel be mcongruous:tq Oyl, the Superbctes will. 
be Convex as at D Dy the. reaſon: of which I have long 
finceexphined in another place. };. 1 1 ud | 
Let. F E then in! the third: figure-repreſent the Wick, 
which conſiſts of a =_ number of very fine Cylindersor 
hairs:of Cotton fff twiſted and. laid very cloſe together, 
into, and between! which'the. Oyl.( having a Very reap 
congruity therewith) doth readily 1 xt ſelFand ad 
here, and is by the preſſure. of! thei Air (much greater, 
without than betweenthoſe Cylindersor hawrsYforced up 
to a confiderable height between them, ( as to the height 
of ati-inch-and half, or two Inches ; and-if:by any means 


the Qyb be'taken//out/at the - the. remaining: 
partof the Oylin the Vellel wi 740 {apply the va- 
cancy;of 'the part drawnoff, which, is evident inFiltra- 
tion. 'About.the ſides of this Wick. the Oyl will-be ſure. 
ſcend,/-and;the:Superficies thereof will: be concaya-» 
ds at G:Ggubecaule; unles: there be: a:congruity be-: 
tween the-Qyl.andzche Wick there will be. noaſtent of 
the Oy] therein, - and therefore. that. ſubſtance that/the 
Oyl doth-not readily adhereto cannot be a fitmaterial-for 
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that iſſhe our of the Wick are by Hegrees diffolved, and 
nd all-in-\moment; for the parts of the flatire that ate 
lowermolt aboatH have @ kind of faine blew light until 
e_ cometo I, wherethey vo are Hh have thar _ 
7 
ted to that that degrot hi fn drcaingoun th Nat hey af+ 
y the farther ation of 'the Airy 
them.At Ithey f6ers to bein their higheſt degree of 4 
or Gar ron thence upwards are thade''one with the 
ir, ſo that they are not but by dther means 
oe of theobſerver zo that the ſhining 
yl eh the 
where the A nent 
eee apon the aſc gw of the Oy], 

namely, where the:Chain of fmall Circles inrercept 

© ThieFigure ane apo of the flame herf vapenrs n 

va 

be plainly ſeen. by the help of a Metalſing Concave 
i at a'certain diſtance ar Poſition, and alſo by ob- 
_ the ſhadow of the Candle m_ the Beomeof 
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- (8) 
eras ber aathol were charkd by 'the extremity -of the 
heatof- Superficies of he flame, they are de- 
fended from burning at the bottom by the freſh acceſs of 

Oyl from the Veſſd underneath c—peirnrnn 
para defended rm by reaſon 


t ap o lets rs 
Coceloaertoe ky: the diflolation of the ſteams * 


5 Oylitthere RRINESS upſir pixts of 
He ick doburn and ſhine, if they be high enough, into 
the ſmaller part of the Coneof flame'that the Airbefore 
It be ſatiated can reach at-them. Andiif”: part of the 
Wick! | incothe faid-Conical and ſhining cies of 
the.flame,it doth 'both ſhine and conſume, and fuffers the 
Has diflohution inco the Air as the ſteams of the 
and if anypart of this Wick be without this Conical 
perficies at i14,-it is- preſently conſumed and reduced to 


Aſhes ky enny-cxperinnane dieting ways made is 
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(9) 
in this deſcription and explanation of my Theory of the. 
flame of a Lamp or Cartlle, that ſo hy our grey 
ſtanding the nature and cauſes thereof the more fully and 
plainly, he may the eaſter diſcover the inconveniences 
that may occur in the burning, heating, ſhining, ' durati- 
on, &*c. thereof, and the ſooner and more readily and 
ſcientifically find a cure and prevention of thoſe inconve- 
niences, which he that is 1gnorant- of can but hood- 
winked grope after, and at beſt can but hope poſſibly 
after long puzling himſelf in vain attempts and blind 
trials, nothing to the purpoſe, he mayat length ſtumble 
upon that which had he been inlightned by the true The- 
ory,he would have readily gone to at the firſt glance. 
I could have further expatiated into the contem- 
plation of this moſt admirable Phenomenon of flame, 
producing heat and light, the two moſt fpirituous 
and moſt potent Agents in Nature, and the ways of 
Intending and Dimimiſhing them, and the uſes that may 
be made of them, but that it is not my preſent deſign 
to annex a diſcourſe on thoſe ſubjects, which doth 
more properly _— to another Lecture I ſhall fhort- 
ly publiſh. I ſhall therefore at preſent proceed only 
to he ſome Mechanical contrivances for counter- 
poiſing Liquars in Veſlels, ſo as to keep them running 
or ſupplying a ſtream always with equal ſwiftneſs,what- 
ever quantity there be of the ſaid Fluid ; which as they 
are very convenient for perfecting Lamps for divers uſes, 
which they could not otherwiſe perform, ſo in Hydrau- 
lick they are of moſt admirable benefit for divers 
effe&ts, hardly to be performed without them, as I ſhall 
hereafter manifeſt. But firſt, I will explain ſome few 
ways by which more conveniences may be obtained, and 
more inconveniences prevented in the uſe of Lamps for 
Chymical, Mechanical, and Philoſophical uſes than by 
- this way of Cardan, or any other I have met with: For 
this I look upon as one of the Tools to be made uſe of 
in the Work-houſe or Elaboratory of Nature, without 
a good Apparatus of: which, be = Workman otherwiſe 
never 


(1oJ 
never ſo well accompliſhed, he wilt never be-ableto-pro- 
duce any very confiderable effe&z and+ with. them, even. 
a Bungler - otherwiſe, will, if well farmſbed, do won- 
—_ to ſuch. as know not the means by which theyare 
ONC. 
It may poſlibly ſeem very ſtrange to ſome to hear,that 
by the flame of a Lamp Plants may be made'to- grow, 
bear Leaves, blow Flowers, ripen Seeds ; that the Eggs 
of Fowls and Inſc&s may be hatched; and brought to- 
life and perfeftion 3 that Metals, even the hardeſt, Glaſs, 
Stones, &c. may be almoſt in a moment melted, foft-- 
ned, liquified, bardned, <&c. that thouſands of fepara- 
tions of conjoyned and naturally umted' bodies. maybe 
efte&ted, and they reſerved di{tin&t 5 and: as many other: 
bodies, naturally diſtin&, and very diftering, may be 
united and compounded mto Hom ous mixtures, 
ſome ſcarce ſeparable afrerwardsz” that Glaſs may 'be 
ſhaped and moulded like Wax ; that almoſt all the ſen-- 
ſible qualities of bodies may be increafed; dimmiſhed, 
annihilated, and created 3 and ſome alſo-of the qualities- 
inſenſible ( otherwiſe than by the effefts; ) and yet even. 
theſe, and many more, may be effedted by this Tool or 
Inſtrument, if rightly uſed, as could manifeſt if I had 
now time. But F ſhall not here any farther expatiate on 
it, poſhbly I may hereafter but at prefene I ſhall only 
proceed to the deſcription of one fort: of thoſe In- 
{traments which. ſerve to ſupply the Oyl or Pabulem of 
a Lamp conveniently by any ces, and in what quan- 
tity is deſired. This fort doth depend npon.ſome con-- 
trivance of Counterpoiſes.for the Liquor in the Re-- 
ceptacle that is to feed theLamp, and maybe made uſe of 
in Hydralicks as well-as Lamps to feed and continue any 
running ſtream any time defired. | 


Theſe Counterpoiles then of -Fluids might be made to 
feed the flame of a Lamp: equally for-any time afligned, 
and conſequently would make 2 kind of Perpetual Lamp, 
but the Pabulanritielt willbeifome: waysor other una 
far.ſuch an effedt ; . as Qyl hath'a foulneſ#whereby ” 

| Wick 
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'Wick'is choaked or ſtopped, fo as that it will no longer 
aſcend init-z Spirit of Wine will in length of time eva- 

rate andloſe much of itsnature; and other Oyls have 
their ſeveral] defects which make them uncapable of con- 
pom 1 nerd long. But there are none of theſe 
that I have met with but may bein great meaſureavoided 
by the help of ſome Chymical or Mechanical contri- 
vances, 'ſome inſtances whereof I ſhall hereafter give, 
which the Theory of Fire and Flame doth readily 
hint, | 

The firſt way then I ſhall now deſcribe is by a round 
Box, the inward Cavity of which is divided by a Dia- 
phragm ito two equal parts, and fitted with a proper 
Counterpoiſe, the Axis of whoſe motion licth Horizon- 
tally. The contrivance of which will be more plainly 

ood by the Delineation thereof in the firſt place, 
wherethe ſecond Figure repreſents the whole Inſtrument, 
with its Globe, Frame, Pedeſtal, Socket, and lighted 
Lamp. 

Cipeatinne the Pedeſtal or foot upon which the In- 
ſtrumentſtands, which may be made of Silver,Braſs, Wood, 
or thelike. BCDEF, the Frame faſtned to the Pedeſtal, 
and ſhaped intheform of a Snake, perforated at Band D 
to recerve the Pivotsor Gudgeonsof the Lamp GH, and 
hollow from E to F to ſerve to convey the Oyl or Spirit 
of Wine from the end of the hollow Gudgeon H to the 
Wick I, to feed the Flame K; the hole at E to receive 
the end of the hollow Gudgeon; H is made a little ta- 
pering, and the end of the Gudgeon Hs ground fit into 
at, ſo as to turneaſily, and yet fo true, as not to let ahy 
Oyl there leak out, the ſaid Gudgeon being kept cloſe 
home by the ſpringing of the Arm B ; the Superticies of 
the Oyl or Spirit for the Pabulum 1s always kept by the 
motion of theſaid Globe uponits AxisG H, exaGlyinthe 
Line L M, untill it be all conſumed, which how it 1s done 
will be better conceived by ſhewing the contrivance of 
the inſide of the aforeſaid Globe, how the ſame is divi- 


ded, how filled, and how counterpoiſcd. 
C 2 Suppoſe 


(n) | 

Suppoſe then the aforeſaid Globe cut in ſunder by 
the middle Line or Circle N O, and diſcovering the In- 
ſide-or Cavity thereof to be repreſented in the firſt Fi- 
gure, where P-A HR ZP repreſentsthe aforeſaid Circle, 
or half ſbell of the Globe ; O repreſents the middle of 
the hollow Gudgeon H, which is the Pole or Axis about = 
which the ſaid Globe doth move. HO Z repreſents the 
Horizontal Line or Plain paſting through the aforeſaid 
Axis; P R thePerpendicular to that Plain. Let H Z then 
repreſent a Diaphragm or Partition of the ſame material 
with the Globe, by which the Concavity thereof is divi- 
ded into an upper Hemiſphere H P Z OH, and into an 
under Hemiſphere HR Z O H. Let the under Hemi- 
ſphere be filled with Oyl, © nag Wine,tSc, or the like 
t material for a Lamp to burn; and let the upper part 
be filled with ſome material of half the weight of the 
Oy1, Spirit, or other material, or becauſe that will be 
Gaeakee difficult to do, let there be a counterpoiſe of 
Lead or other ponderous matter fixed ſomewhere in the 
Line P O, fo that the ſaid upper Hemiſphere ſhall have 
half the gravity of the under Hemiſphere upon the 


Center of motion O. I ſay, whatever _—_— of the 


Fluid Pabulum is tn the Cavity of the ſaid under He- 
miſphere, the Superficies thereof ſhall always. be in the 
Horizontal Line or Plain O Z, the counterpoiſed upper 
Hemiſphere keeping it always - to that height. For 
inſtance, ſuppoſing the faid Hemiſphere full, there is no- 
doubt but that the under Hemiſphere being double the 
weight of the uppermoſt will be Jowermolt, and that 
Horizontal Line: will ie Hortzontally, ſince it is evident, 
that the Center of gravity of the whole will be below 
the Center of motion- O, and ſomewhere in the Line 
OR, whichis Perpendicular to the aforeſaid Plain. Next, 
ſuppoſe ſo much of the aforeſaid Liquid Pabulxne con- 
ſumed as to. leave enough only to fill the ſpace 
COZBRC, and the Diaphragm be moved from its Ho- 
rizontal Poſition H Z, and placed in the Oblique Poſi- 
toon COD. I fay, the faid upper Hemiſphere 

; CHAPDOC. 
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CHAPDOC ſhall exaGly counterpoiſe the ſaid under 
Hemiſphere CK BZD OC, (o as theSuperficies of Li- 
' quor ſhall be in the: Horizontal Plain O Z.. Make AP 
equal to P'D, and draw the Line AOB through the 
Center O, it is manifeſt then that the Wedge COR of 
the-Liquor doth counterpoiſe the Wedge R OB on the 
other de the Perpendicular, and that the Wedge PO D 
of the upper Hemiſphere doth counterpoile the Wedge 
POA on the other ſide of the Perpendicular, fo that 
neither of theſe have any prepollency to move the Glabe 
out of this Poſture. Next, it 1s plain that the Wedge 
B OZ of the Liquor will be counterpoiſed by the Wedge 
AOC, which is double the bigneſs of BO Z, and con- 
ſequently of equal weight, the parts of the, upper He- 
miſphere being put of half the gravity or weight of the 
under Hemiſphere. 

Next, ſuppoſe half the Oyl be conſumed, and therebe 
only left enough to fill the quadrantal oi, - ZOR, 
Ifay, the Superficies thereof ſhall be in the Horizontal 
Line OZ; for ſince the upper Hemiſphere is half the 
weight of the under, the two quadrantal Wedges P O H 
and H O R muſt neeeſlarily counterpoiſe the quadrantal 
Wedge R O Z of the Oyl. þ 

Fhurdly, Suppoſe that more than half the ſaid Oyl or 
liquid Pabulum be conſumed, and that there be only left 
enough to fill the Wedge B OZ, I fay, the counterpoi- 
ſing-upper Hemiſphere now madethe under, and placed 
in the Pofition ARCR BO A ſhall exattly counterpoile 
the faid Wedge of Liquor, fo as that the Superticies 
thereof ſhall be in the Line O Z; for the Wedge ROB 
of the aforeſaid upper Hemiſphere doth counterpoiſe 
the Wedge C OR on the other ſide of the Perpendicu- 
lar, and the double Wedge AQH andH.O C will coun- 
terpoiſe the Wedge B O Z. 

or can the Gerkcies of the Liquor be any whit 
higher or lower than the Line O Z, for if it be any whit 
higher as at EF, the Liquor mult. neceflarily overpoiſe 
the aforelaid Wedge AQ C, by, all the weight of the: 
Liquor 
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Liquor "contained in FG OZF. '- And Af 'it be any 
whit wes at'TK, _ 7 abarts x—dry 190 
light the © coiinterpoi op the 
ws of the Liquor Ny in' the Wee 
TZOTK Z., fince I juſt now ſhewed that AOC did 
Juſt connterpoiſe Z © B, 'which was the thing to -be 
tein, ware 

Now thong this Inſtzyee I have choſen toexplicate 
I have made chvice of a'Gldbe, -yet that form'is not ne- 
ceflary, bur it may be-tmade of an _— whatſoever 
that 1s turned/ppont an Avis or Poles, fo aswhereſvever 
the fajll Figure be:cut by a Plain to which the Avis is Per= 
pendicular,*the'Stiperfides of the ſaid Figure ſhall -de> 
ſcribe a Cirde, the*Cemer whereof is 1n the ſaid Axis, 
whether the aid Figare "be a Cylinder Cone, or any 
other Canocidical, mixt, or otherwiſe, regular, or irre- 
gvlarhgare Such asthe Figures ABCDE F'G, which 
repreſent the 'Seftion of 'the ſaid Vellel through 'the 
Axis. | 


The ſecond way for the poyling the Liquor, and 
keeping the Superficies thereof alwaysto an equalheight, 
is this : , | | 

Make a Concave Recepracle for the Oyl or Liquor of 
a Hemiſpherical, Semicylindrical, Semiconical, or-of any 
other half-round hollow Figure, where the turned Figure 
is cut in "two parts per Axin, and whereof the Axis is 
placed Horizonral, andthe plain Section per Axin like- 
wife' Horizontally;ſo as it may be filled with any Liquor 

rro' that Play; 'and*that the Liquor may notbe apt to 
daſh, be ſhaken, or filter over, it- will be convenient to 
exrend the brims of that Receptacle ſomewhat above 
the hatf-Round, that there may be about half or three 

uafters of an Inch. of ſpace above the Superficies of the 
Ivacant or .. Andthat upon whatever Plain the 
foot ſtand, the Plain = Axin may ftand Horizontal, it 
will be good toſufj the Receptacle in the ſame man- 
ncr as a Sea-mans Compaſs wſufpended, within a frame : 
Fix 


('t59) 
Fix this. Re: cle, or the Frame: that w to: Keep the 
RK acle,. Horizontal -upon- a * cotvenient Pedeſtal ; 
and'fix within the Hollow or Concavicy of the Recepta- 
cle a half-round. ſolid. poxſe, turned- of the ſame form 
with. the. hollow of the Receptacle, and cut exactly 
rhe6ngh, the Axis. 1 two: equal- parts. | Let: this ſolid 

ile be made. exactly-half the weight! of the Liquor thac 
1s to be- poiſed, and fit. to it two: Pivors or Pins at each 
end. of. the Axis, which may be exadtly-in the Poles of 
the half-Round, and fit to: thoſe Pins make two holes in 
the Centers of the Ends of the Concave Receptacle, tm 
which. the' Pins may freely move, and ſufter the halt- 
Round pole to- move round: within the hollow of the 
Receptacle, according as the quantity of the Oyl or Li- 
quor ts-increaſed or diminiſhed. Fit to this Receptacle 
a- neck. and- ſocket fit for the Wick and flame of the 
Lamp, and the ſame operation will be performed: by this 
as by the firſt contrivance; to wit,the Oyl will be kept al- 
ways to the ſame height in the Receptacle. 

his will be eafter underſtaod. by explaining a De- 

ſignation thereof which 1s ſhadowed forth in. the fourth 
Figure : Where. 

A A A repreſentsa Pedeſtal, which may be made with 
three.claws or toes tomake it ſtand the ſteadicr and cven- 
ner upon any Plajn-or. Table. 

B B repreſent. ane of the Setnicireular Arms that are 
fizx'd tothe top of the Pedeſtal, thishath two holes in ir 
at the ends or extremes, as-at- C'is one, the other hole 
being in+the other arm: which goes behind the Globe, 
and therefore cannot be ſeen, is ſuppoſed to be Diametri- 
cally oppoſite to this at C,, Theſe two holes are the Cen- 
ter holes iÞ which two ſmall Pins or Centers, faſtned into 
two oppotite points of the Hoop: or Frame are made fit 
to move, by: which, means the aid -Hoop- is preſerved 1n 
an horizentdl Poſtion to tt FDA x 

D D:is'this Hoop: or Frame, which. is made toincom- - 
pals theV ellel: or: Receptacle: of the Oyl, and is ſhaped, 
exafly- like.it.. This ts-made- ſtrong enough of Braſs, 


tron, 
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Iron, Silver, or other material to bear the R de, 
Poiſe and Oyl without bending, and hath, as I ſid be- 
fore, two Pins or Gudgeonsat C, and G_ to it Di- 
ametrically, or Semicircularly, upon which the ſaid 
. Hoop always Horizontally. Tt hath alſo og each 
-fide 1n the middle between the aforeſaid Pivots, two 
Centers as at Fand E to receive the ends of the Axis of 
the Receptacleappearing at F andE, by which the faid 
Receptacle is always free to hang plumb or in itsPe 
dicularity,ſo asthat the upper edge thereof at F F will al- 
ways lie Horizontally. 

e of theſe Pivots, namely, that-on the Right hand 
1s the Pipe toconvey the Oylto the Socket ofthe Lamp I, 
in which is fitted a Wick of Cotton to ſerve for the 
flame, KG G repreſents the Vellel or Receptacle of Oyl, 
which is here deſcribed ——_— that being the 
moſt capacious uniform Figure, but may be of any other, 


qualified-as thoſe I mentioned in the firſt contrivance. 
The Brims of this are extended ſomewhat higher than a 
Semicircle, namely, toF F, to keepthe Oyl from flaſhi 


or filtring over. This is always kept full with Oyl or 
other Liquorto the Horizontal prick'd Lme L L, which 
paſlerh hrovigh the Center or Axis of its Cavity by the 
Counterpoiſe movedonthe Center C. 

H H H repreſentsthat Counterpoiſe which is made ex- 
atly half the weightof the Oyl or Liquor, and the Cen- 
ter of gravity of 1t muſt be ſomewhere in the Lme MM; 
and it ought to be fitted as exatly into the hollow of the 
mprtbdes, » as it ispoſhible, that there may be left aslittle 
fpace as may be between its convex fides and the Con- 
cave of the Receptacle, but yet fo much mult be left 
that it may movevery freely upon its Center C a whole 
Semicircle.' - This done; and the Receptacle being f11- 
led with Oyl; the ſame efieft will 'follow as in the farſt 
contrivance, and. the Demonſtration of it being: much 
theſame, 'I ſhall notnow ſpend time to explain it. But 
rather proceed to the deſcription -of a third way of 
keeping the Liquor counterpoiſed to the ſame level. 3 

e 


M _ 
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The third way then is | 


Take any round Veſſel, whoſe Concavity and Con- 
vexity is turned upon an Axis, and ſuſpend that Veſlel 
upontwo ſmall Pivots ( ob oe big enough. to bear the 
aid Veſſel filled with Oyl, &c.) faſined in the Poles of 
that Axisz and leaveor cutopena ſixth part more or leſs 
as you pleaſe of the ſide thereof, that thereby atty thing 
may be put into ortaken out of the Cavity of the Veſſel 3 
then poiſe the Veſlel exattly on thoſe Centers, that no 
ſide be heavier than the other ; then fit into it afloat of 
Braſs, Silver, Tin, Lead, &#c. Convex on the under (ide, 
ſoas juſt to fill to the Cavity of the Veſſel. And on the 
upper ſide, Plain, or Convex, or any other convenient 
Figure, it mattersnot much. Make this float as heavy as 
you can at the bottom, and as light as may be at thetop, 

ut yet of ſuch weight as may well float upon the top of 
the Oyl, &c. Let one end of this be faſtned by a wireor 
ſtring, ſo as that. end thereof may always touch that 
point of the Concave of the Veſlel to which it is tied, 
and that the reſt thereof may turn and follow the fink- 
ing of the Oyl ; and through the end of it, near the place 
= 4:5 itis faſtned, let a Pipe go through it to receive the 
Wick, which Pipe hath no communication with the Ca- 
vity of the hollow float. This done, fill the Veſſel as full 
as convenient, with Oyl, and light the Wick, and you 
ſhall find that as the fire conſumeth the Oy], the Veſle! 
will tum upon its Poles and keep the Supet ficics of the 
Oyl always at the ſame diſtance from the flame that it was 
put at at firſt till the whole beconſumed. 

This will be made more conceivable by a figure and 
explaration thereof, which therefore take as follows 
in the fifth figure. ' 

A CB B repreſentsa hollow Veſlel, the Cavity where- 
of is very cxaQtly turned upon an Axis whoſe Poles arein 
V, the ſpace between A and B in the fide thereof is left 
open into | the Cavity of it. | This Veſſel is ſuſpended 

D upon 
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nits Poles at P, fo asto befree to moye round. x 
tea and exattly poiſed as: fire de urecf He het 
vier than another. To the hollow of this Veſlel is fitted * 
aflox D of Braks; Latton, Silver, /Eeal;&; whoſcunder-- 
fide is made of aj Convexity: juſt fit for the Coneavity of 
the Vellel,  a$may tbe ſeenat KD ],and'the wppet frag 
-or Plain; let. this float be made Yomewhart lighter thin 
the Oyl or Liquor on-which' it isto ſwim, fo that'a part 
thereof -may float above the Superficies thereof. Let one 
end therept. E be faſtned to the fide of the Veſt] zlirtte 
below the Brim B through the end of this float is put 
Pipe and Wick ;h; for the- flame i, then pouring in Oyl 
by the 9penſide A QB, fill-the ſame tiltit carry the float 
up.to touch the hollow of the ' Veſſel; then light the 
Wick, and you will find that the Lamp will conſume the 
Oyl, and this centrivance will continually ſupply it nll 
the whole-be -conſumed; and'the Poiſe be moved to 
touch the;Concaye of the aforeſaid Veſſel; 'for when-the 
Veſſel is filled-upto; fg, - the float D will touch/at O and 
E, and the Cavity above fg being empry, the Veſtel will 
be as is deſcribed in the Figure, SO part AB being 
upwards: + And. as the flame conſumeth the Oy], the ſide 
of the Veſict'Þ will deſcend downward towards B 1. 
and ſo by B x, B'2, B3, to Bq, where the whole quanti- 
ty of Oyl will be conſumed, and the bottom' of the float 
wall a wen prep woe eſfel ; irr all which 
d . | the Superficies thereof will le 
<he ſame diſtance below, the upper fideof the float D 
that it had at firſt, and conſequently atthe'ſame diſtance 
from the bottom of the flame. The reaſon of all which 
will be very eaſi6 to: be underſtood” by any one that ſhall 
ſeriouſly on this Delineation conſider that the-float D muſt 
eflitate, the Veſſel A:CB to move: on its'Axis Bac- 
cording as its Oyl waſts,becauſe one en& thereof E.being 
fallged to-thebrim of.the Veſſel 'B; the other end O be- + 

ing looſe will as the Oyl waftsdeſcend rewardsN, whence 
the end E muſt hang heavier on the brim B, and conſe- 
quently muſt ' move 4t down towards Bill the o__ 
| ide 


Ge fg of the-float by 
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by 'proceed to explain Ana fourth way by 
Superficies of the Oyl keep always 
at the diſtance they were firſt /put at. - 


TheFourth way then is, the making, the Socket, of the 
Wick. to , ſwim upon the: top: | of the: Oyl,! ſo- that- the 
Socket may fink /as well as the Oyl,'by reaſon -it is {uſtai. 
ned by that,” and by that only. The Veſlel or Receptacle 
is generally made of Glaſs, and it is beſt of a Hennſphe- 
xical Figure; the light-caſting it (elf through the body 'of 
the Qyl as well as of the Glaſs. This is{o;plaif and obvi- 
ous, and ſo commonly uſed-and practiſed, that Inced not. 
\ res time in the explanation or demonſtration 
x , but proceed to deſcribe a Fifthway. 


- The Eifth way then is much upon the ſame 'principle 
with the Fourth, but ayoids {eyeral'inconyeniences to 
which that is ſubject: For whereas the Flame 1n'the 
Fourth +s neceſlitated to- be within the capacity or the 
Receptacle in this Fifth, -it may be at apy diſtance, and 
fois made much more convenient to be come ;at,” and to 
bedrelſtd-and trimmed. Takethen a Vellel of. Glaſs, Cy- 
lindricalis.beſt,as a Glaſs Boxye,and fir to it a Siphon,long 
enoughito draw the Oyl from. the bottomof the {aid Vel- 
ſel, make the oneend of. this; Siphon extend at what di- 
ſtance you think-convenient for the placing the flame ' of 
the Lamp, and-ſo order.jt that.it may always draw from 
the Receptacle by its-arms-ts feed the flame, which it 
will do if the end of the Siphon be made where the 
Socket of the Lamp is placed to return or bend upwards 
4gaint. | $0. thay, the Plan of the upper Superficies of the: 
Oylimay cut thatend of thay "oy where the. flame. is 
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dirweek the top of the motith of it- next the Socket and 
the return thereof upwards; then'by a'counterpoiſe ſo 
gw y- = 1 Siphon that itmay follow' the Oyl-as it waſts, 
the return of the Siphon' a Socket and Wick 
for theflame to be continued. ' A contrivance ſomewhat 
of this kin'you have in divers Authors, and thereforeT 
ſhall ſpend leſs' rime! in 'the ' deſcription thereof. 'Let 
AA AA intheSixth Figure then-repreſent a large Cylin- 
drical Viol of Glaſs through-the mouth” B of which the - 
Cavity thereof may be filled with Oyl, and alſo theend D 
and float C of a\convenient'Siphon- maybe putin. This - 
Siphon:-DD D P. G-muſt be. made long h that" the 
float' C' may reach'the bottom of the 'Veſlel/ when: the 
Oylis ſpent, and the other end thereof mult be ſo curved 
that the knee of the Sip 7a P may be below the Super- 
ficies of the Oyl'E F,' r-25 et that the Socket H:made for 
holding the Wick ortho me['may be ſomewhat above 
it, this Siphon D-D- D-P G witty its Socket: and- float 
ſhould beſo counterpoiſed with a- weight M, = 4 wn over 
a Pulley K, bya ang that the yoo may not (i 
into the Surface of the Liquor, but ſwim as it ar ag Dt at 
the top, Thisdone,' If the Wick I be lighted; the Surface 
of the Oyl-will be kept alwaysatthe ſame diftanoe below | 
the flame thatiit was ati” * 
In the firſt; third, and'fifth ways the — thy of 
the Lamp deſcends equal yo with the Superficijes of 
the Oylin: the Velic), 1. and fore though for 1 ſome ules. 
tt be very convenient, as it annealings, where things aro 


to be cooled by yet for other -it is rap 
Eſpecially in bh mn 904K ny heat-1s/to be 
continued; and in ſome caſes gradually- increaſed; 'For 
ſuc caſes therefore the firlt and ſecond ways will be 
very convenient; In ſome' other caſes — pee IHE 
way's, which do much theſkhe'rhing) wu 


The ſixth way eliew is this þ Piirought an-arinor Sip hon 
(like the Branch of aLamp againſt a»Wall.) fixed 
18 any convenient place;' the Oyl-fromrthe Recepracle. is 
(199007 £4 continually. 
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continually and uy oppies to the flame -of the 
Eamp by the raiſing of the Receptacle. as faſt as the Oyl 
waſts, ſo agto keep the Superficics of the Oyl alway in 
the ſame P tal Plain. "x yp is raiſed by a 
Counterpoiſe hung u a y, which Fuley is a part. 
of 'an Atchiaveden 1 Ne mirwey 

Let C Cthen in the ſeventh Figure repreſent the Recep- 
tacle for the Oyl, being a Cylindrical or Priſmatical 
Veſlel, of what Bigneſs or Length you pleaſe; to this 
by two Ears at L L faſten two Lines or Ropes K K, the 

ends of both which are faſtned to-the Wheel or-Pulley G,, 
though one of them do run over the Pulley F. Fit into 
this acle is made a Cylindrical or Priſmatical 
Plug A-A, which is fixed in ſome convenient, place, ſo-as. 
not torriſe or ſink, and through the middle thereof paſ: 
ſeth a Siphon' B BB, the one end whereof- extended like 
the branch of a Candle or Lamp-ſuſtains the Socket D 
for the Flame E, which is fed with Oyl through. the Si-- 
phon BB Bby the rifing Receptacle C C. 

To the fide of the Pulley G is faltned a- Fuſey H, 
made. with very great care of one Revolution of an. 
Archimedean Spiral, not _—_ fromthe Center, but. 
from ſome convenient - nce you Ir, where the- 
weight I hanging, may juſt counterpoile the Receptacle 
CC, when quite np of Oy],. the other hangin — 
terpoiſe (Tangent to the _ part of this- Spiral) muſt 
be' ſo'far diſtant from the Center” of the Wheel Gy that 
the ame weight I may juſt counterpoiſe the. ſaid Re-- 
ceptacle filled- top-full- of Oyl; and the Fuley muſt be 
filed true to: a+Spiral,. drawn with great: care. of one 
Revolution between thoſe two-points... I ſay here of 
one Reyolution, . becauſe I have ſuppoſed the Wheel. . 
or Pulley G big enough, by one Revolution of it to. 
draw up the REI the whole ſpace it is to be. rai-- 
ſed ; forif the ſaid Pulley be ſo ſmall as to-require two, 
three, four; or- mote Revolutions, then muſt the piece. 
of the Spiral between thoſe points be drawn of-two, 
three, four; or more Revolutions proportionably, har 

| ing 
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Artificially and Mechanically performed, the 
CC will be raid by ahet the lame Degrees by 
| is conſumed. at 7 and the upper Super- 

Goigy ; ſhall always be in the rizontal 
Line MM. The Geometrical - and - Mechanical Reaſon 
of which being ſo very plain, I hope I ſhall not necd to 
"_— more time in the explication thereof than only 
to ſay, that by means of the Archimedean Spiral-Fuſes 
the Hem of the weight I the Pulley Gdecreaſeth 
in the ſame proportion as the; weight of the Oyl inthe 
Receptacle Cisdiminiſhedby Spe, 


The ſeventh way*thenis, by a.Cylindrical or Priſma- 
tical Plug fitted into a Cylindrical or Priſmatical Re- 
cle, and IG _— Dy ow a gry poiſe, bung 
u a Spiral Fuſey, the is {o raiſed 1n that Rec | 
Las itags to ſtand are IL or to the ſame TIC 
tal herght till the whole Oyl be conſumed. L 
The contrivance of thisway-will be very eafily under- 
ſtood by any onethat ſhall peruſe the Delineationin the 
eighth Figure, and examine it by this following deſcri- 
ption. 


- Let A A inthe eighth Figure then. repreſent a Cylin- | 
grical or Priſmatical Receptacle, ſtanding fixt upon a 
Table or Pedeſtal, from the fide of which iflaes a hol- 
low Arm or Branch BB, bearing, the: Socket for, the 
Wick C, where the flame Discontinued. - Into the Ca-. 
vity of this Recept is fitted a Cylindrical or Priſma-. _ 
tical Plug EE, enough to fill the whole capacity 
thereof, and yet not-{ſoclole but that it may rel tp up 
and' down 't ofthe (aid R cle 


hw Offof the K = brpoudr » Ny heave then 
4 ! Receptacle z that 18, let ounterpoile, 
ho jp Ear Per Wa juſt reduce its gra- 
wy A tothat of the Oylz | ws let. the. point I, 
where the icular toucheth the; Spiral, be ſo far 
we he om Center of the Wheel H;that thecoun- 
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terpoiſe Limayjaſttake offits whole gravity, and ſuffer 
it to have no degree of gravity or preſſure downwards. 
Then draw the Spiral nop according to thediredtionT | 

vein the former way, and the effet will be produced, 

he - Geometrical and Mechanical Demonſtration: of 
which nam _ to' any one that ſhall conſider,that, As 
the Plug EE by ſmking into the Receptacle AA fo far 
as to 'raiſe the Oyl to the Horizontal Superficies M M 
wilt loſe its gravity by the ſame Degrees by which it 
ſinketh imo the Receptacle, and that 1s alway propor- 
tionable to thediminiſhing of the Oyl in the Receptacle 
by the flame : So the weight L will loſe its power upon 
the Wheel H, by the ſame degreesby which the Plug de- 
ſcendeth, by reaſon the Line by which .t is ſuſpended 
becomes a Tangent to'a proportionately ſhorter Radius 
of the Spiral, of the Rays of the Spiral. 

I'know indeed that both in this and the former Fuſey 
there lies an obje&ion againſt the true form of the Spiral, 
- becauſe the Line K K of the weight L doth not touch the 
.Spiral ini a point level with the Center, but in one ſome- 
what above it, and in this latter ſomewhat beneath it ; 
but though that be a ſeeming material one, yet as to 
practice it ſignifies very little. For firſt, it will not be 
difficult to prove that this maySe Mechanically drawn 
true enough, that there ſhall be no ſenfible error,and if the 
errorbe not ſenſible,it isno error in prattical Mechanicks. 
Next, were it the”true Spiral, yet 1t would not be more 
Geometrically Delincated than this which is here requi- 
red, -and at beſt it would prove but a Mechanical ap- 

roach, which is ſufficient for: the effelt to be produced 
it. 
7 Theſe rws laſt contrivances do keep the flame of the 
Lamp rays inthe ſame place, and of the fame ſtrength 
and fulneſs. 'But the ſucceeding ways, though they 
maintain the flame'in the ſame Legreoef ſtrength and 
nouriſhment, -yet by their motion upwards they may be 
made to increaſe, and intend the heat produced byt 
in-the' bodies poſited above them, which is of great 
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uſe in many Chymical and Philoſophical Experi- 
| | 


| \ x oP way then is this: Make a Cylindrical or 
Priſmatical- Receptacle for the Oyl exaQly like the for- 
mer, with its Arm, Socket, Wick, ec. ny fit into it a 
Cylindrical'or Priſmatical Plug, as in the former, that 
may be able to fill the ſaid Receptacle. Fix this Plug faſt 
into ſome Wallor Standard, fo that it ſhall not be able to 
ſtir ; Then bythe help of two Lines faſtned to a Coun- 
| terpoiſe at one end, and theother tothe Ears of the Re- 
ceptacle, ſo-counterpoile the ſaid Receptacle that it ſhall 
have no weight or gravity downwards, but ina 
perfe&t equilibrium z I ſay, whatever quantity of Oyl 
there be in the ſaid Veſlel, the Superficies thereof ſhall 
always be in the Plain which is equal to the topof the 
Oyl when the Veſlel is filled as high as isdefired, which 
will very plainly appear to any one that ſhall examine 
and conſider well this following deſcription, and com- 
pare it. with the Delineation of the Inſtrument in the 
ninth Figure, where A A repreſents a Receptacle for the 
Oyl of any convenient” capacity, made Cylindrical or 
Priſmatica}, to which is d a hollow Neck or Arm 
B B for bearing the; et C, to which through its Ca- 
vity ( being made hollew is -conveyed the Oy] or Pa- 
lalnzs for the' contin 'of the Flame D ;,, into this Re- 
ceptacle fit a Cylindrical or Priſmatical Plug, fo as it may 
pretty equally fill the ſaid Cavity of the Receptacle, 
yet notlo as any ways to hinder the {liding on upon it of 
the Receptacle. , Let this Plug then be fixt by the top in 
any convenient place Perpendicularly, -and ſetting rhe 
Receptacle underneath it, Warne wage the ſame when 
filled up with Oyl by a Counterpoiſe I, which 1s faſtned 
to the two ſtrings FFF F, by which the Receptacle is 
to hang, which two ſtrings for their more eaſe fl ing to 
and fro. move upon the two Pulleys or Truckles GG, 
that are- fixed to the ſame frame to which the Plug EE 
is fixed';; which being (o adjuſted, as faſt as the flame D 
conlumeth the'Oyl out of the Receptacle A A, the 
ounter- 
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iſe 1-raifeth the --ſaid Receptade on upon the - 
Plug fo "1 till rhe rop of the Oyl be 5 


bop of val to the height 
it was at ficſt counterpoiſed/at, to which height it always: 
keepsit till the whole be conſumed. iS 


. Thislaſt way of poiſing the Liquor or Oyl doth'make 
the' Superficies ef an highes in 1, wer" as the. 

uantity thereof is : mpre 'and more conſumed, which * 
fiedivats Expedients in/Mechanicks,Natural Philoſophy, 
and Chymiſtry is of excellent uſe, as I may hereafter 
have ny to \manifeſt upon many occaſions 
wherel make uſe of them; and it would be.k fear,too 
tedious tothe Reader to/have them here enumerated. 


But becauſe it may not poſſibly be ungrateful to him 
to have ſome uſes of -this Principle here hinted, I ſhall 
now ſpecifie a few; and hereafter add many more, toge- 
ther with a great number of other Poiſes for Liquors 
which ſerve for very differing effe&ts 'in their kinds, 
not leſs conſiderable, but rather ſomewhat more;ſtrange, 
as being yet farther removed from the common practices 
atd di of Hydraulicks. 'F 


- The firſt uſe then that I ſhall mention of this Liquor- 
poiſe: ſhall 'be in Hydraulicks, viz. to make a Ciſtern of 
whatever - b1 and depth is required'to deliver all 
its water at the top, or ſo near unto it as it ſhall be de- 
fired: By which/means nothing of the Deſcent of the. 
water falling into the Ciſteris loſt, but without any la-" 
boar or trouble the whole quantity of water tharis de-. 
livered at'the top into the Ciſtern is' re-delivered again 
out of the Ciſtern at the top. This may be done by the 
firſt, ſecond, and ſeventh ways of poiſing Liquors ; this, 
that, orthe other, of which niay be more 'convenient ' 
to-this, 'that, or another/effet or operation to be per- | 
formed: by. it, which niuſt be choſen and -applied with 
judginent, according to the' occaſion, and the circum- 
fiagces of it. - Every of the three, they all-agree © * 
together 10 the woducing the e's keeping ev 

Þ4 perficies 


at, the garnc a, _ tops conſes' 
quent: ns tac advantage Perpendicular height - 
of the.Caltern tobe umployed, for any uſe, for turningan 

A Nl, OF. £qQRVeying: the: Stream: fitther, or tos | 
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This may be uſeful- for 
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which Li 'to , and 
which will weary thediligetioc-of buſt Laboim aid 
his Attendants. A ULIL'YT 1G: ) « 24 

"ob third effet performable thee Poittss the ma- 
king a perpetual perpetnaland conſtant way age inftation of that 


Lf hat or Fountain inthe Earth, is a 
Fe hs he once in twen ro doe 4 


with 2 te acceſs of pe 
ul exiough here in 


it agg. 
of the _—_ DE 


Ciſtern docs now qebuehr diminiſhthe ſtreata of ho 
fromthe Ci © the new acceſs. of other 
a ſapply.to refill the Ciltern does not at all act 

rate it, but the ſtream remains equal; And bente, « 4 
ſequenty conſtant, arid, as it were, perpetual. 
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,wvichabe the Surface,| And-ſince the fotces 
requiſite 10 accelerdte-motions' muſt -alwa s:be in.du- 
Kg abs ory to: the Accelerations, .it follows, that 
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every Body to have-a wait, 
Þ- appt s the lame, Tl bs omar by 
Gravity to the Perreſtrial Bodies Tubjedted under it, 
and not only its own, but the Gravity of all other Bo- 
wr | which have communicated their /Ocavity 
4 t this Gravitation is always the fame, and 
been Fm continually by continaal —_—_ Ry 
part And that "this iovicgring of" communicating of 
| ro kr of all other Bodies 
park hay tot, tro iffering from all 6ther 
communications or propagations of thotion,-which-che 
Dottor mult confels to be meerly Mechanical, if ar jealt 
he will admit of any GG 3 bo ppamere ms 
For I catnot conceive” any 
toad norton Toe Jftance the art 
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norm; Qt the Scale wich ten' pornd weight,” 


—__ ' one Pay vity of 
TEIN, ©, whi ET. 


will only preſs the Scale with itsown - 

unleſs we take inthe conſideration of the weight | 
Air, which in this Ratiocination is not necef- 
Ply Since then] think it cannot be denied but that the 
whole 10: a Cylinder. one over another, the - 
tenth is prefied y- vine, and preſſes with ten d: 
weight3 Rgotans ain or x vom preffed with 
eight; the eighth is preſſed with ſeven, and preſſes 'with 
eight, and ſo onwards, and that the ure of the 
 Jowelſt do ays propartionable-to the height 
of this Cylindex, Suppaſingtheſe gg be all melted in an 
Cylinder, but kept in the fa 


>a. 


Mechinialmovon leaſt. be." 
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chiinical motion. ſmceie-doth ſo 
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Or, ub wharink beclear! folved b the com on-' 
A Mechanicks./ red 7, aac . 
- But: yeh? all other Mediucis to Fe this Ors- 
 vitation'or re!of he parts of Fluids 'one* | 
| agcatur; ' infi} upon this one Experime | 
| the Velocity. of uids; vented: or 'runni 
| depths belowthe Superficies of that' Fluid.” 
3s obſcrvable, chat! the quantity of water 
ia certain ſpace of time 18 always ina Subduple 
tion to the hgjght of the preſſing Fluid above 
That is,” the quantities of water are 'in otters to 
one: another: as the - ſquare Roots of the ſeveral Alti- 
__ -As forinſtance; it istheobſervationof Mn 
Rerouncr the Saperi a Tap-of an; Inch bore,” 
er the Superficies of ' the - water” will' yi 
or pint of water in 13 Seconds of titnie 5 now, if 
oo bedefired to make the water ppm 


pounds of water.”! 
the former: Altitu 
- of one, that is, as four t6 one; whence it will follow, that 
the Altitude of the water above the Tap muſt bemade 
_ fixteen foot tomake'the Tap run.a quart of water in T3 
Seca ofcine Apb re ere Lage Ti Yran's” 
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ſion fort to do. :If it were a Spirit that Rayainey the 
motion of the water in its running faſter or ſlower, Tam 
| yet to learn by what Charm or Incantation I ſhould be 
able to incite the Spirit to be leſs or more aQivez inſuch 
proportion as I had occaſion for,and defired 3 how ſhould 
I fignifie to .it that I had occaſion for a current of water 
that ſhould run eight Gallons in a minute through a bote 
of an Inch bore? If the Door ſhould tell mg, that I muſt 
make the Tap at ſuch a depth under the cies of 
the water, and then the Hylarchick Spirit will make the 
water run .as I defire, I would then inquire how he 
comes to call that an Hylarchick, or matter-governing 
Spirit, which is rather commanded by matter, and: fub- 
jetted tots Laws, and is" neceffitated to a& exaQtly ac- 
ing to the quantity and poſition of matter, by what 
means ſoever it be fo placed ? This Principle therefore 
at beſt rends to ing but the diſcouraging Induſtry 
from Farcking into, finding out the true cauſes of 
the Phenomeha of Natyre : And incourages Ignorance 
and Superſtition by pong more can be 
known, and that the Spirit will do what-it pleaſes. For 


if all things be cong by *an Hylarchick Spirit, that is, I 


know not what, and to be found; I know not when or 
where, and afts all OL hno® not how, whit ſhould 
fhould IT trouble my ſelf to enquire into that which is 
never to be underſtood, and:is beyond, the reach of my 
Facultics to comprehend; ? Whereas on the other ſide, 
if Fungerftand or am informed, that the(>-Phenomena 
do proceed from the quantity, of matter and-motion, and 
that the reguJating and ordering of them. is clearly with- 
i the power and.reach of mans Induſtry. and Invention; 
Fhave wncouragement; to.be ſtirring and aftive in this in- 
quiry and ſcrutigy, as where Lhave ta do + mags 
and. motion that K} unger: the reach of my. ſenſes, 

have no need. of ſych Rarified Notions as do exceed 
Emagination and the plain, dedyRions of Reaſons therc- 


Far what 1 clearer tos be. ſeen, and, ried. by Experi- 


ment, 
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ment, and what thore eafie to be imagined and under- 
ſtood than that a Cylinder of arent ro =_ other Ho- 
mogeneous ſubſtance of twice the beigh have 
— prellure : of thrice the height, __ 
g _ LO hw hugh. eight, ten a the 
Aure: of -100 times , 100 times the 
and conſequently, toimagine that as in all otter Mcchny 
calmotion, four times the prefiere will double the Ved. 
cy, nine'times thepreſſure will treble it, fixteen time 
Wi le it, and 100times will deouple it, and 6 
forward z. So in his Experiment the ſame prefſiite wA 
perform the fame effeft, and a proportionate prefſtre 4 
proportienare effect. And ſince we find that the effe# 
ho moſt exatly anſwer the Theory ( as rioſt 
ent! and undenidbly ir doth Y why ſhould we 
thecauſe whichis @ certin and R a Con- 
comitant,, that it is always preſent wheti the” effe& 
ed? And where ever it is preſent, (if othe? 
zurcumſtances hinder not ) the effe&t certainly follows; 
I could have gone, PR all the other Ratiocinations of 
' the Doftor for an Hylarchick Spirit to! perform- the 
effetts mcg clearly belor jr pm ey perm 
and powers, are repulated- exitly 
according tothe nd open of matter, and ah. 
f © the general mn ed univerſal. Laws of 
_—_— But that is not my preſent bufinefs, 
but rather to- explair} how this contrivanceiof Poiſes 
doth ſerve'to'make a: Ciftern or Veſſel to. run any quan- 
tity of waterrequired in-any ſpace of time. —__ 
run the whole:quanti ity Sieber widk-en ogun} Velocit 
ſtream, or' by any degrees to be accelctat po 
retarded from the beginning to >. poncdas which for ſome 
occafions'in Mechamcks is. of great uſe, and hath not 
been explained by any Writer of Hydraulicks hi- 
therto. 
I-ſhould have here left this Digreſſion, but that I find 
2 little further in the aforeſaid Dotors Erchiridion; to 
wit, int thenineteenth Chapter,in 2 fifth, ſixth, —_— 
2 an 
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and cighthSecions,. continued from the 246. tothe'256. 
Page; fome Animadverſions-upon an Explication of 
lours which I did formerly publiſh in my Micrographis, 
from-the confutation of which he endeavours to aflert 
this Hylarchick Spirit. But in this he doth Canere trium- 
phaum ante viGoriam, and ſeems to make very flight of that 
which he neither hath hitherto by all he hath ſaid in his 
Enchiridion Metaphyſicum, nor. can by all other Argu- 
ments he can produce anſwer. For if the Dofor had 
pleaſed to have conſidered the Objections T made againſt 
the Hypotheſisof the: Rotation: of the-Carteſiax Globulz, 
with alittle, more fcriouſnels and deliberation, he would 
not, I conceive; have believed that one that underſtood 
the, Objection would be ſatished with fo flight:and inſig- 
nificant anſwers, as he 1s __ to make to them.” His: 
Anſwer.,then RES __ os I brought 
_ againſt thigHy ' Which. was raifed from'Expert- 
enensmaye wich chin plat. bodies producing colour, 
Ir the refrafting Superficies were 'paralle},” is no 

more but this: That 1t is not _ ſecond RefraQtion of 
the Ray in a Parallelipiped that doth deſtroy the Rota- 
tion generated by. the fir{t, but only that which entri 
atone, fide, pa through,” and goeth out again with 
the ſame refra@ion itientered.. -Inwhich cafe'only, / ſays 
he,;the, Rotatjert of the (Globul;, [generated * in the firſt 
Superficzes, is deſtroyed: in the fecond.. But, fays he, a 
Ray. falling apo: a Parallelipiped;/ and being -refletted 
from-the; ſeeqpd Superficies, 's)a double 'Refradion 
u1the.ſame-Superhctes,-the pneat'cttring, andthe *other 
at,going out again; both which Refraftions, ſays hey do 

romote-the Rotation of the Globuli the [ſame' way. 
T his ke, ſays very. poſitively; but gives no reaſon. for. it. 
Nor indeed could: he, fince it is -exptefly contrary to 
Des ComtoReineiples, and to all the Fhenamena of ſuch 
Parallel 1ded bodies until they come to a certain degree 
of thipneſs:: For if his Affirmation were true; 'then muſt 
all Reflections fromthe Quickſilver, or forl of Looking-= 
glaſſes, eſpecially! -if a-litthe oblique; +make the our 
$13 = pr cad, 
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ſpread; -and become coloured in the ſame manner as Qb- 
jets do which are look'd at vonge Priſmes. Burt this 
15 contrary both to Experience, and the Laws of Refletti- 
on; for the Refractions in the Parallelipiped B are the 
very fame with the Refractions in the Parallelipiped A, 
the Refleftionat D.making the Ray to be refratted at. F, 
inthe ſame manner as if it were refracted at G by G H, 
and the Parallelipiped were twice as thick, and conſe- 

uently the colour generated in E mult be deſtroyed in 
, andconſequently produce no colours, as really it doth 
not in plates beyond ſuch a thickneſs z whereas: if the 
Refraction at F did promote the Rotation, as he affirms, 
then muſt the reflected Superticies I K noe be Parallel to 
EF,.but inclined tot with an Angle at LM. Then GN 
would repreſent F O, which is impoſlible, and con- 
trary.to. the Laws of all refle&ion, as he might have 
underſtood if he had © confidered my Demonſtration 
about-the Reflections of a Globe. Nor will theDo@ors 
addirig, Sed de hac prima objetione non eſt quod jumus adeo 
folititi, cum fit in materia magis incerta ac inequali cujus 
interna contextura videatur Globulorhm motus variis mods 
poſſe mytari, For ſince all tranſparent bodies whatſoever 
produce the ſame effect, that Subterfuge of ſuppoſing 
ſome ſtrange inviſible texture. in the body of Maſcory 
Glaſs, differing, from that of: other tranſparent bodies, 
will prove but a lame help, for this izterna contexturs 
muſt be common to all tranſparent Bodies. And why it 
ſhould do it at one time, and not-at another, the Doctor 
doth no where ſhew,- nor ſeems to underſtand. 
Next, whereas in the ſeventh Section of the ſaid nine- 
teenth Chapter he ſays, Verum in materia .illa idonea 
Gutta ſcilicet Pluvia, fi nullus Demonſtratio is . Scopo ſubſit 
error, afum eft de Globulis Carteſianis. Sed videtur ((ays 
he ).ingenioſus demonſtrator 'non jatis intellexiſſe ſcopune 
FELL collinneare debeat \pſis Demonſtratio. To which I an- 
(liver; that I perceive by the Learned: Doctors endea- 
vours to refute it, that he neither underſtood that, 
nor the Laws of Refleftion and Refraftion according 
to 


PRES, 


Neque enim ſatis erat probare 
fy nab fco enm rn Fite 3 gr eros, elegarter ) Refraiones in 
Svcs phuvia its iz dnobws ec erallelipipedi 


pho «#4 effent, ſed oportebat preterea evi- 
cifſe quod eodem T IG rading in crrifime Locis 
quo in Parallelipipedo A refringitur, hoc eſt ut Radic BC 
oblique, perpetno tamen currat verſar candens eoc- 
tremitatent tam in F quam in D Paralleyipeds A puta verſus 
act pf yooa ig mij iy ear es wg 
iterum ad F wt ; Mar 1ge- 
mioſi Micrographihuc non ating ; fed probat ſecundam re- 
fraGionem mm oppoſito Latere fieri ad modun refraitionis in 
Gone C «bi Radims B N primo refringitur in D 
ocurrens verſus extremitatem E ibique inflexas pergi 
ws alteram extremitatem G © R itur in F, 
ao mon diluit Rotationem prioris aSjonis in D, 
tendentia Radii fit in pertems If 
hr at gan Door had better conſulted Des Cartes 
Dodrine, or the common Laws of Reflefion and'Re- 
fraftion, he would haye been of quiteanothermind, ant 
would not ſo pofitrvely have ed a Propofition- ſo- 
Gtively contrary to the Principles of Des Cartes, and! 
0 E For if what he affirms were ſo, then 
(as T before ).tceos to- Des Cartes Dottrine, 
and the inc he would d, the from a 
Eooking-glaſs muſt be returned coloured, and the ſame 
alſo " 3%-4. 2 = ſided-Priſme, where the refradting fides 
are OR icular or equally-melined, but contrary ways 
to the Reftecing Superficies. But this is contrary to 
S ng. > am ce Print confider how 
d out a Reaſon why-there is no colour generated, 
A em to is Aſfertion, there 1s ſo great are- 
fration, and a y promoted Rotation made in both 
the refrafting Superficies the ſame way, and both fo 
much promoting the ſaid Rotation of the Globuli, He 
might therefore, if he had pleaſed, have ſuſpended his 
Conclufion. Adeo ut Do@rina Carteſiana de Globulis eo- 
rumque Rotationibus nihil periclitetnr ab hac Demonſtra- 


tione 
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wo quamvis ſatis elegans ſit & Gin debitum ta- 
copum non omnino attingit, until he had a little far- 
they conſidered the nature of Refleftion and Refradtion, 
Now, becauſe I find that the Learned Door is not the 
only perſon that hath not y_ apprehended this 
Theory, give-me leave to in a little more particu- 
larly the manner thereof : Suppoſe. we then in the three 
Figures D E and F, that the Toace between the two 
ary wg ac and b & doth repreſent a Ray or Radia- 
tionof light ; Not a Mathematical Line, but a Phyſical 
one of ane Late between which Lines is propa- 
gated a cg thereunto, 
which _—_ to Yor tes the e = + This motion 
we bets to . -ob Wave in all 
lured Rays as Right Anglo with the Line of Di- 
rein butin Ray & more or leſs obliquely ac- 
ing to the greater or leſs refraftion. We will fup- 
poſe i gk of th the Pulſe to be the length of the fpace 
1 and 2, or 2 and 3, or3 and 4, ec. and con- 


ſequently, in a uniform medium pulſe will continue 
the ſame; and the exp nar of it _- be Perpendicular 


to er of Di _ z but gone 7 apr 
tothe R Su ce <0 c rota ly the fide of 
the Pulſe c yon. br. a Siigerticies firſt, and be- 


ropa ted inro the reſted medium b a longer 
wn. [aa Pulſe, it is propagated to 4 below c before 
the Shiny fide of the Pulle touches the Superficies at d, 
the Pulſe therefore 4 4, 5 5, 66, &c. becomes Oblique - 
to the tendency of the Radiation : 3 and by the Superfi- 
cies efitis re by 7 AL ba 7, 7 veer it for we b 
NN. tt; where it is obſervable 
that. the ſame ar ra Ray that entred-fir{t the Su 
ficies c denters firſtinto'the Superficies-g b, in the Los 
manner as if it ed-on by the {traight Lines f m 
el tilLit met with: a- Parallel-Superficies 1m to the fir(t 
cd; forthe Ray between thetwo Parallel Lines fh, e g, 
hath. the ſame inclination and- reſpect to the Refradt 


Superficies. hg, that the Ray between. £m and-el wo 
ave 
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have to the Puperfice m1, fuppoling there were no Re- 
fle&ing Superficiesat e f. _I ſhall notneed, T hope, more 
particularly to demonſtrate every part of this Explana- 
tion, the very obſervitig the Delineation of the Scheme 
being enough to makeit plain to any one never fo little 
verſed in Geometry, from which he will” plainly per- 
ceive that what I endeavour to demonſtrate was” really 
ſo, and that. I did-underſtand what fcope my De- 
monſtration 'aimed at, ſo far as to hit the Mark,” which 
was to ſhew that Colours were generated, where, ac- 
cording to Des Cartes own Principles, there could be no 
Rotation of the Globuli. - Now, though the Learned 
Dotor- would not admit of this Demonſtration to be 
ſufficient to do the work, yet he ſays; Pag.252, Verun- 
tamen. diſſimulandum non eſt, non pauca me meapte opera 
excogitaſſe quibus pro perſuaſiſſimo habeo eorum motus &5- 
rotationes modis pure mechanicis ſemper fieri non poſſe. And 
in proſecution of the-deſtruttion of this Rotation of the 
Globuli, which he hath hitherto ſeemed to 'defend, he 
adds four ſeveral Arguments, I ſhall not now ſtay to re- 
t them. But whoſoever will pleaſe to read what the 
rned Doctor hath” ſuapte opera yy ps againft the 
Carteſian Hypothelſis;-and ſet down in the 252, 253, 254, 
and 255. pages. ANropare them with what I have 
faid in the forementioned place, to wit, at the latter end 
of the 60. and the beginning of the 61. pages of my 
Mictographia, may plamly find the Ar ts brought 
by the Doftor do very little, if at all, differ from thoſe 

I there publiſhed. | 

I could hearty therefore have wiſhed that the Lear- 
ned - Doftor had made uſe 'of ſome other Mediums to 
reve -the Exiſtence of an Hylarchick Spirit, and not 
hong medled with Arguments drawn either from Me- 
chanicks or Opticks ; for I doubt, that ſuch as underſtand 
thoſe ſubjects well, will plainly ſee that there 1s no need 
of any ſuch Hylarchick Spiritz and if there be no need 
of it, but that all the Phenomena may be done with- 
outit, then it is probable that- there- is none __ for 
atura 
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Natura nihil agit friftra. It had been much eaſjer to have 
proved the exiſtence of it by Arguments drawn from ſub- 
zedts we leſs perfely underſtand, as from the generati- 
on, nutririon, vegetation, and propagating of Vegetables, 
and animal ſubſtances; tor there the manner of the progreſs 
of Nature being infinitely more curious and abſtriſe, -and 
further removed beyond the reach of our ſenſes and un- 
derſtandings, one may more boldly aflert ſtrange things 
of this Hylarchick Spirit without fear of controul or 
contradiftion, and from whence poſlibly it may never lic 
within the power of Reaſoning to banifh him. 


But to leave this Digreſtion, and return to the uſe of 
theſe water-poiles. 


A fifth effe&t may be for waſhing and refining of 
Earth, Clays, Powders, and the like ; the clear water by 
theſe contrivances being made to run over gently at the 
top, and fo leaving all the ſettlement from the 'water at 
the bottom. 


By any one of thefe, with a receptacle Ciſtern added 
toit, the ſtream of water from that Ciſtern may be acce- 
lerated or retarded by any degrees deſirable. This doth de- 
pend partly from the proportion ofthe Tap of theRecep- 
tacle Giſtern tothe Tap of the counterpoiſed Ciſtern, and 
= from the ſhape and make of the Receptacle Ciſtern, 

y the proportion and ſhape of which the ſtream of Li- 
quor through the Tap of the Receptacle Ciſtern may be 
modulated at pleaſure, as any one, a little verſed in Hy+ 
droſtaticks, will eaſily percerve and demonſtrate, 


A ſixth effect may be for governing the heat of Lamps 
for Diſtillations, Digeſtions, Fermentations, Putrefacti- 
ons, Diſlolutions, hatching the -Eggs of Birds or Inſedts; 
accclerating, and ſeaſoning, or timing 'the growth of 
Plants; nealing of Glafſesand Metals by the gradual ac- 
ceſs of the heat, ſo as to make them fit for ftronger 

G degrees, 
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degrees, ot by the gradual receſsto bring them out of the 


ter degrees tomake them tough arid capable to re« 
on cold of the Air. | | 


It would be too long to give inſtatices 'of contrivances 
for every of theſe operations but the skilful -Mechaniſt, 
Philoſopher or Chymiſt will eafily fupply his oww defircs 
by ſome one of theſe I have1 in, orat tealt by a 

tion of them. I ſhall therefore only add a deſcri- 


jon of a Clepſydra or time-keeper or two,and ſoleave 
Fils ſubjeQ far the preſent. 


; 4 deſcription of a- new ſort of Clepſydra.. 


His contrivance is nothing ele than that Two of the 
ſecond fort of Veſſels are fo coutrived as to run 

mto eachother and to.empty themſelves and be filled al- 
ternately, and their bigneſs or capacity and the hole 
through which the Liquor is vented are ſo proporti- 
oned as.to- be emptying the ſpace of an hour, which is- 
ealie enough, -and may be adjuſted to what accurateneſs- 
1s defired. Then the convex: Superficies of the 'Cylin- 
drical poiſe is divided into ſixty parts by ſtraight 
Lines drawn upon its Surface Parallel to the Axis, and to 
each other; theſe lines by the ſinking or turning of the 
faid:-poiſe denote the minutes, and if ſmaller Dwiſfions 
of time be defired, the ſpaces between them may be di- 
vided by other ſmaller Paralle! Lines denoting the parts 
of cach minute to-what niceneſs is deſired. One of theſe 
Cylindrical Receptacles may be fixt, and the other by an 
ealic <pparetzs may be made to riſe a little when it is top- 
full, and fall a little when quite empry below the Level 
of-the othey that is fixt: - The Chanel between them, 
| which the water 15sto run out of the one into the 
other, may be a ſmall pipe with a bole in it of a bigneſs 
proportioned, asl ſaid above, to let the Liquor run _ 


pw 
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may be faſtned to the two Receptacles by a part of. the 
neck of a bladderor gut, ſo that it may be limber, and 
may always havea Declivity into the Vellel that is to be 
filled 3 the Declivity need not be above - half an Inch. 
The Liquor uſedin * may be Water, Oyl, or any other 
Liquor that doth not eakily evaporate : But the beſt at 
all is Quickfilver, becauſe it doth not with keeping eva- 
porate at all ſenſibly, which I have carefully obſerved 
for theſe fifteen years laſtpaſt. Nor doth it grow thick 
or foul by the alteration of the Air, nor do I find it ſen- 
ſibly alterby the heat and cold, at leſt not comparable to 
the great which other Liquors ſuffer by the alte- 
rations of thoſe qualities. It is an excellent material for 
meaſuring time in a ſtanding Machine; and there may be 
* hundred of ways contrived to make it meaſure the ſpace 
thereof as accurately as a Pendulum z and I bave man 
times admired that Tycho Brahe, who was otherwiſe {o 
curious and exact m the contrivance and make of his En- 
gines and Inſtruments, was yet fo defettive in his con- 
trivances of meaſuring time by Quickfilver,when there 
avere o many obvious and eafie ways of doing it, as he 
ſeems to complain in his works, I bave made trial of 
ſeveral with very ſucceſs, and found ſame of them 
even beyond expeQation certain, of which I may here- 
' afrer upon an occaſion add the deſcriptions, when 
I publilh the various ways of making exa&t Time-keepers 
or- Watches. In the mean time, being now ſpeaking of 
Time-keepers, for variety ſake I ſhall mention. 


—_—_—_ 


D—— 


A New Principle for Watches, 


His is a way of regulating both ſtandingWatches,and 
movable ——__ for the Sea,or the Pocket, 

which ſome ten or twelve years fince I ſhewed the Royal 
Society,when 1 ſhewed them A P* ofthe gy 
Fe 2 * ar 


*% 
© —” 7 TRY EF FI. vr ore coo oo % qo — 


les pwhich rein wich ineopailly Meg 


ciety,p/247.lin.20.This was by a. fly mo on ary In- 
Tealegelunceabot te! Oy nov by ay 
fufther -and further from the Center a 
eu ary Jar 'of the Spring of the 'Watch had more nd 
more force upon its Arbor. The Weights were ed 
from fly fying out further than they ought todo by the con- 
trivance of a Spiral Spring,drawing both the ſaid Weights 
to the Center ofthe motion or fly, in the ſame proportion 
as I then demonſtrated Gravityto attra@ the weight of a 
Circular Pendulum, moved in a-Parabolical Superfi p_ 
towardsthe Center or Axis of its motion. The W 
were ſo contrived as always to- counterpoiſe cach h ter 
=_ Skeleton of this fly you have repreſented < 
gure. | The particular explanation. ofthe 
; eG Demonſtration of the Princip both of. 
he EY 2k Tha. from the Centex,-.I - 
ſhall explam in the Theory Linde. 
ſeription of Tume-keepers.and | 


O: Agar 


—_—— 


"4; Divan thei uh Seed of My Tl 


Ince the oubliſh of my oa have mes - 
f gu ie pulſing of my Loopy. The 


fmalleſtcom hee we ee 
yet does it afford-2 hint of very gteateoncern in Natural 
Philoſophy s And it does ſeem to make clear the cauſe of 
NT hath red" Hon galyt0 
me, butto many othermorekpowing Naturaliſts. I have 
oftendaubtedy I confeſs, whether Moly, Muſhromgand (c- 
werabath&: glenes Cwkich the Bard ferns to [a 


— 
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duce ZuTog we) Were werethe.off-ſprivg of a.geed or Grainz 


and L have been apt to. believe, that they were rather a 


producon;,of Nature 3. being ſomewhat the 
grant on to. that; opinion, becauſe Ls formerly 


examined xker napknors or Seed-cods frag with - 
ſingle Microlcppe, Icoutdnot perceive any in then 
that Icould imagine to beSced.at leaſt ngt {9 great men 
tity as ſeemed neceſlary to maintain ſo. numerous a Pro- 
geny, as was every whereto be found of it ; that, hg 
then came out of them, ſeeming to be rather a <7 
oy Dr than any thing like. the Sceds inother ot 
fince ſomewhat more : WQulnve,, I aid EXa-= 
mine _ of the above-menti Knobsor Seed-ve(- 
ſels,*and found that there; were ſeeds in them, no leſs 


wonderful for the greatneſs of number, than-the ſmal- - 


oeſhaf, bulk.) La m. nd peg be. pci hu 
or reddiſh ones of NE 


I found,.that there was ,a 20 duſt went ng Cos | 


which. ſcemed.to vaniſh into the Aig. Preflin and {quee- 
ing oe of, eps ; HPO. a bla = wy examining 
the powder. with a Microſcope, it to bg a great 
heap:of exceeding ſmall_.Seeds,,, Clobular, and. pretty 
tranſparent... Its the falleſt,, [confeſs I Bay et ſeen, 
and,-it may-be, that, has aror how 2En Fn 

aig that, be a plant, which I diſcovered Fits g on 

ma 


te bligheedeanerof Fu Roles, pL that thoſe bodies 
be otro be vg Fnobs, Lbavediſcovered 
M5 T t. preſently A 


on the. m— 
imagine where phere hot be A Et-, For, 4 

- find, that there all need no leſs: than thirty ſix hundre 

of themito belajd one by another. in a line,tq make the 


lengthof an Inch x; and, to, cover the Superficies ,of ,an 

In Gare. hen Eh than nipe liundred 

and threeſcoretho 3, DE! twelve. /Wlagns, 6 "9H 
e Seeds if laid qua arly, but.f laid trarigylarly, 


will .need no leſs, 1-tWO hundred nd fourſcore 


thouſand, beſides ſeventeen Mill « grails 
And the number in a grain E's ang ty be 


dT -# 


And, 


le - 3 


CO OO ER ONONEEToEe Won Oe Imp vw mms 


m 0 
_ be 


A 
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Y 
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 ſeſstharronethouſand threhindred eighty two Millions 


and four hundred thowfand fingle' about eighty 
of rheſc ſquare Superficies of Seeds bring laid one apon 
another in the Trigonal order, making, as near asI can 
gueſs, the thi of a piece of fine Paper, a ſquare 
nch of which weigheth a grain. And-though this 
may ſeem 'a'moſt incredible narration ; 'yet '© would 
defirefuch as are apt to be too cenſorious; to take the 
pains togather a few of theſe Seed-veſſels, and examine 
them as 1 have done, and then ſpeak what they find; and 
believe no more than their own, ſenſe and reaſon will 
inform them,”and they may eafily ſee, that what T have 
alſerted; will be rather ſhort of than exceed the real num- 
bers. Now if this Shell of the Seed be thus ſmall, how 
much ſtaffer muſt needs be the rudiment of the Plant 


that lies encloſed within it ?' And how eaſy may ſuch 
-_ 


Seeds be drawn up into the Air, and 
and place, even to.the tops of the higheſt Towers; ot to 


placesmoſt remotez, md beſowed by the paſſing Air, or 


ing drops of Rain, on the boughs or” branches of 
Trees ag and tops of Walls, Houſes, or les? 


And it isnot in the Artof man to leave Earth expoſe 


hat; if 


- n | , 
- -neverſopure, be-expoſed to the Air and Rain, though 
at the ropof aSteeple, it will produce Moſs. | 


Further 


fro 
own by the Dews 
di Aras fm dropsof Dew 
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* This' diſcovery-I made-the year.after the late Fire 'of 
London, to wit,.. in the year 1667. there being then vaſt 
uantities of it to be found every-where diſperſed among 
k Ruines left by that Fire, which made me, I confeſs, 
very much wonder at firſt how ſuch vaſt quantities ſhould 
come to bethen fo ſuddenly rooted, was the occaſi- 
on of. mpmore ſtrict. examination of it, - This preſently 
ſhewed to many of my Acquaintants, and the next 
year 1668. upon the eleventh of Jarel brought an ac- 
count of itinto the Rojel Society, where I ſuppoſe it ma 
you remain upon their Regiſter ; and it -was not a little 
urpri to all that ſaw it, when they conſidered how 
exceedingly ſmall each particular Seed was, and yet how 
infinitely vaſt the number of them was produced by each 
Plant. How prodigioully ſmall the gore wy and 
rudiment of that Plant muſtbe that was produced by it; 
now, though indeed the Plaat it (elf be one of the ſmal- 


leſt, yet this Seed of it was much fmaller in compariſon 


tothe Plant than the Seeds of moſt other Plants compa- 


red with theirs. But about two years after this I re- - 


ceived from a very good friend of mine at Briſtol, the 
Ingenious and Inquiſttive Mr. W. C. a Relation of ſome 
later diſcoveries of his, which ſeemed much to outſtrip 
even this, whether the comparative magnitude of the 
Plant, and of the Seeds, nb of- the Seeds, or 


the- curioſity of the Secd-boxes, or the ſtrange way of 


ſowing and diſperſing, or the _”_ and manner of the 
Seeds production be confidered. As they were ſent to 


me by him-in a Letter from Briftol, dated September 30. 


1669. take them in his own words and deſcription. 


diſcoveries do almoſt every day inlarge my experience ;, 

but _ eſpecially this la Week ji was very wy in the 

deteding of that which all the Philoſophers and 

of former Ages, have been ignorant of, as we may well ima 

Line from what remains we have of them. My Diſcovery 

ſhort was this, that all the kinds or ſpecies of Ferns together, 
wil 


ficians 


? Otwithſtanding my many other Avocations, variety of 


« 
> ”, 
OE oo Yeo OR OOSAEEInE or worn cms 
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w_ a ttamnC ey en , 


rr wer ute rs bund ently pro 
is Sed _ or Brakes, "thd- thoſe mort © | 
( Tmean chiefly tw the little Veſicles ne- _ 

many others, -«mong the hundreds T have obſerve), 
it demonſtrable 40 you, 1 heve now ſent. you 
with' the Sceds: onthens, ard the Seeds of theſam | 

apart in Papers by themſelves, which T took off from other 
Plants of the ſame kind, having plentiful parcels of" each 
ke of what Thave not ſent you ) this being the'ſeaſor 
het Seeds. Te thoueht to wee rae got. -youdraughts 


Airs Seed Veſſels, ' as they a gathering, 
it eonld A 1 preſume ſome of the {Aj EY a rr 
may remain whole, ſo” that by your: Microſcope you may ſec 
their true-fienres and diftintlions, Jome of them being more 
fiatted "ori each ſide the little ring or —_—_ girdle encoms- 
pe hem, ot hers more ſwelline. ' 
Pp or hoſelittle En ug 
fern, om of the-kind: broadey-and flatter, in others 
_ _ Randing wo to tag agreeing in the 
np Pare tes 5 Merge other ares of 


the boxes are 


together with their 
Gee, my to" conſide- 
rable; and joyn on to 0 rhe'o 7 Fo of that kind. 
Some particulars moſt Tow give you in the fol 
Jooobigaiens. 


'T. The lite boxes eontiining 'the Seecly ave in moſt of 
theſe Plants not half, and in ſome not above one third, or one 
quarter as big as a very ſmall grain of common white and ; 
appearing like little - bladders infolded with rings or wal, 
ſeapen like certain little worms I have met with; wiieBangybe 
referred 'to'the Teredd's-and Eruca's. 90 

2. As near'ss Tronld compute, ſome of theſebladders con- 
tainechabout 100 Seeds, which were ſo "Arn, ſmall, as to 
te wholly inviſible to hear, and of pe 


s Microſcope. : © 
3. The 
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both 'the' Ferns, 


" 2+ Ys Lobos 
rather (w 
than any of the 


eſpecially the common 


of '*s more pr Sr ly ftored _ y__ 


Een nn ok 


without brui d 
SLOT Lag / of mar 
; nd EF: their Seeds of 
yg my og ame manner as ſome other ſmall Plants, ſuch 


a the Perficaria Siliquata, and ſome of /oal Plan are 
difnmis This T heve obſerved ith « 6 fg _euvee 
2 


3 us well as with the Microſcope, but with the latter» only 
could diſcover the falling of the Seed. And a apy quantity 
of the Seed being w/T08 or bruſhed off from the Leaves upon 
x fine piece of Paper or Parchment, and together into 


thoſe boxes breaking t & d juſtlin 

pony bra 4c Bs wy: apy of an ee wb wy 
or living Creatures, even to the bare eye; ploy roy — 
oc! from noiſe, and the Ear be cloſe xa ar oY rocking of 
rs the P. A nt Microſcope the Seeds wil will be 


frnd + unpoyt wwe”. ns. 90 
f, a5 the Seeds of all 
the Penrend the {ons dowry called Ne Mary Plots, 
rf work; fee, notwith ftending the 
ee ED err en 

e, Darts Iongee, mona Koyai, t three 
of which being very remarkable for their hes Gow each 
other, and the wy chiefly for its aſl ing ſo many thouſand 
times in magnitude that of Wall Rue. Which obſervations may 


rem to tonfirms the opini ſome learned Botaniſts that 
th | of Plants are pprpafdyFr by the figures Y their 


5. That Oſrnd Royal, which excellethall the other Ferns 
both in g RT ns and vertues, and. which hath 
been accounted the reſt hath Veſſels and Seeds of 
the ſame fieure with the other, za very near of the ſame 

the extreme ſmalneſs of which, even to inviſibility, and 


the gredtmeſs of the Plant, one root whereof, with all the 


frowth owt of it, T ave found weighing ten pounds and bet- 
H ter, 


ter ſſonely more and ther th that MoſS Feds 5of 
which T have ſome kinds of 

member of them, with _ Root, hor Fe pa; <7 

do not wei ich « Grain, s, T have found of the common 
Female ome Bk} uy Sy ot gr Roots to. the ut- 
moſt os þ Leaf nine foot hi p and within theſe three 
diys mea Led the common It leeved Male Fern ſix foot 
and an half fangs ſome of the Leaves of which are among 
thoſe I now ſend you. 

6. But that which appeared moſt adwirable, both ta me 
and "ſome other Galen that were witneſſes of it'with we, 
was the m mar; of ering kinds of ſmall being Creatures, wholly 

0 


inaiſible to the nakedeye; pry. even throng ely mag 
ine Recs reg! foove- of them were to be ſeen through a 
deep Convex glaſs 3 but with a Microſcope, when the _P 

was newly gathered, they vs aacy peri ri nimbl prank 4-ogr 


down among the Seed-veſſe e, ſo 
per-Sran Jap grin auth ret: A rs 


_ bladders ; a deſcription of ſome of which I may 0% 


ge” 7 incloſed in the box ſent you twelve ſorts of Fark 
this tribe, being the dreate Sek of " the mumber, aud 
ſorts of the eSeeds tho _ ug are the ry 
Re,  Maiden-hair, "and "Po f which notwithſtand- 
ing you may ſaticfie your ſelf in "he mean time till I can 
fend. them green by jboſs ſmall * parcels of the Plants which 
you will 4 amongſt the reſt, though-by \Neeping they, are 
withere 
The Seeds of the Ferns through a very excellent Micro- 
appeared of the bigneſs of 4 py tr] Vetch or Seed of Len- 
tiles to Tits naked eye,” and ſome of them ſhrink like t 8-39: 
of white Peaſe, with ſm roars and hollows. 
of Polypody are differing in colon and Pape \ being pero 
as the others are brown, retl, and for ke t =) of 
the ſmaller Medicas that is of a Key "age AD the. re eſe, 
I found very near of the ſame form. T cannot omit Shad I 
obſerved in Cetrach, whic Plate Þ have heretofore often con- 
fdered, and wordred at the ill- -favoyred roughneſs on the un-- 
der 
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der ſide of {he Leaf, peering like the fleſhy ſide of tann'd 


Lethon bane "wholly ignorant what Nature meant in it, but 
now by my pe? find it a very pleaſant obje# differ- 
ing fron all the % yearn the curiofity of Nature (in a 
Pl Þ abje@? as Þ appears ) is Pewn beyond imaginati- 
ov. This, when freſh gathered, and not bruiſed, appears 
through the Microſcope like fine thin Membranes, fack, a the 
Wings of Flies, chequered with fi; after the manner 
Homeycombs when he cells are 7's phy honey, and cloſed wit 
hows amongſt which, as in ſo many Cells, lie the Seed- 
ah is mentioned. 1 doubt not but you 
ories and fabulous conceits of Aus 
thors = Ow Yeec For Furknon is _—_— x int 
ome things than any of them : For he poſitively concludes. 
Hon Gen.1.11, 12. that all Plants Temes Aer and 
conſequently Peres where. if he had ſtaid, he had reed 
general : But in coming to particulars, he affirms as 
great ax 1 untruth, in ſaying, fol. 1036, and 10 1037- that the 
Seed is ripe at Midſummer, according to the old traditional 
Fable, 25 tells how it may be gathered ; whereas now is the 
veiy ſeaſon of their ſeeding, pa. at Mid 
are not come to their full growth, which no Plant 
reds. That duſtineſs which he ſpeaks of, and calls the _— jy 
no other than what is found on divers other Plants, bei wn 
irreeular Duſt, and f not found on the borders of th 
the Leaves ors the under ſide, on which the Seed _—_ 
all over ſprinkled on both ſides, and not found when it is 
fully grown, This he affirms of the Male Ferns, which are all 
4 tring very notably from the common Female Fern, con- 
which the fabulows tradition is held. But after in 
the be following Chejter of the Ferns and their Relatives now 
ſent you, be ſremetog Foe over hjs Scripture Propoſition, and, 
yon of the Seeds , ſays no more but that they have ſpots, 
daſhes, ſcales, or marks on ow rap 9” 4 {- - wg 
mund Royal (ſpeaking of t at the top of t nt 
ſays it is cake ar 4s 06 lower bs Seeds. And of the Lo- 
ei afpera ſa ays plainly they have none at all. Of this laſt 


1 am yet to enquire, but | doubt not I = find that it -_ 
ee 


4 


this and the. 


= O_o OO OUT OOO Wi ww vw__= 4” am Sm 1 > - <= Wy > - 


Corriegitor p26 apr 

ble ground to the camtrary )) t | 
: ny Fen i havin, Tn ; 

7 ether theſe hitherto. unkrown Seeding . Plants 

Zlowr: Tn the mean time | Lam, &s., * 


*% : TY 


_ Macule. in Sole. 


Uring this laſt ſg heat of weather in Jupe Fobſer- 
{4 ved vols vey Macula with, its immediatly 
. and ſome other leſs icuqus 

nam at a apy: of 


and found that. it was neareſt the midgle when, the, heat. 
was greateſt, thatthe, heat ſed up if ume nererthe, 
middle,. and decreaſed as jt Tn AE: 


therefore worth aaa. OW oo whether the 
weather do yy na of the 
hke Ma photo to ſuppaſe 
ac ba: We Joak Nan OED ENTS 
uch eruptions appear, ne in 
Fxculz. And the, rather be Iam. | Tn 
extraordinary heat hath not been only to Eng- 
leyd, but very general to Exrope 3 what it hath been. to 
other parts of theworld further intelligence will informus, 
Upon a ſecond-appearance of. mn the Disk of 

the Sun at the latter end of July. of 
Anguſ#, when at one time, to wit, July 29. there p_— 
about ſix greater and ſmaller none. withtheir proper 


Nubecules or. Umbra's, the. heat of. the. weather again 
mcreaſed toa.ve Tr degree, Neal abnteg! as Wo 
toward. the nd. grew BR, Ys 

ſince the diſappeari = UIK ON 

excecding hot alſo, though Ido-not- aps any _ 

fvcath of Angaſt:; it. may therebgrepofiibly.be t es 
parts.of the body. of the Sun may. En 


mMmaAtiOon. 


that. bach beenzn the Air this year was 0n.thatday of June 
when the firſt Spot was near the middle of the Sun, 
+» POSTSCRIPT, 
= He, Publiſher of Tranſa&ions_ in that_ of Offober 


1675. indeavours to cover former injuries done 


me TS ſo much- . 


to lay. by diſcretion; otherwiſe 
med, that, it: was, as certain. that. 

ed, as it was that had made 
; For how could he be ſure of a 


et whereas he "2 L made UL. without, publiſhin 

them-to the world iz Priut, he,prevaricates,. and wo 

have it; believed: that they were. not publiſhed. to the 
world, though. they were publickly, read of in Sir Johr. 
Cutlers one: ore great numbers at ſcye yeultincial 

'"WETC _—_ and. ſhewn, Rr th 

Faxeiners, and writ of to: (eyeral perſons ab- 

nd erg h Ares werein the year 1665.-in the Hi- 


ciety. publiſhed to .the world in_ 
at Be oxſoath, they, were not printed in. -his, - 


TrantaQions., | 
Thirdly, whercas the Publiſher of Tranſadtionsmakes 
a long ſtory,of; my: ſecing his Journal De ſcavaxs, and my 
defirng to tranſcribe that part of it which concerned 
this matter, as if I had requeſted. ſome ſingutac favour 


thereby. I anſwer, 
Fult, 


ryent and Jaſti © wig 
Flt this Hire may. 
though probably it 
of thoſ 


ho notacquainted with my Inven- - 
on him, as parties mad eatradeof - 


__”-* 


Th a 
- hug * 


Ci 
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 Firlt, that heknew Tdefignedpreſentlyto have printed 


.Iir with Animadverſions, but he endeayoured to' prevent 


me, deſtpning firſt clancu to-get a Patent' oF it for 
him(elf ay Spur an 4. 
Next, .Hay, I had a right without his favour to have 


ſe ſed;ahd copied it, as Iwas one of the Royel Socie- 


ty, -the intelligence hethere brings in being the Socreties/  - 
Then it 'is denied "that the'Deſcriber of Heli 
well knew that the Tranſcriber of Intelligence would 
lich it in his Tranſactions, though it was believed it the 
publiſhing it would injure we 4t would not be long con- 
cealed ; which wasthe ſole reaſon-of Lrioghn the ſame 
Tranſactions, viz. 112. a Letter which he had ſeveral 
years before. ys 
Thirdly, Whereas he aſſerts that ſeveral diſcoveries of 
the Acculer had been vindicated from the uſurpation of 
others. It is anſwered, the clean contrary is I 
gods Biba Goa the Publication of a Book about 
rthquakes, Petrifations,r. Tranflated/ and Printed 
by H. O. the manner of doing which is too long for this 
x fey Such ways this miſcinformer hath of vindicating 
diſcoveries from the fſurpation ofothers. as: Len 
| To hisupbraiding me with his having publiſhed fome 
things of Mine 3 Tanſwer,he hath fo,but not ſo much with 
mine as with his own deſire, and if he ſend- me what 
think worth publiſhing I will doas much for him, and re- 
pay him inhis own coyn. 2 IM 
d he makes uſe of We and Us ambigu- 
, it is defired he would explain whether he meatis 
the Roydl Society, or the Pluralities of himſelf. If the 
former, it is not ex Ftv + yk many Witneſſes; if 
the later,” neither know” he 1s acquainted with, or 
what has been imparted or explained to him. OSA GGnrN: 
So not deſigning to trouble my ſelf any further with 
him, unleſs he gives me occaſion, I diſmiſs him'with his || 
—— Speque metu - | 
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